Isolation, characterization, and nuclear reprogramming of cell lines derived from porcine adult liver and fat.
Genetic manipulation of porcine genome to produce genetically modified pigs with high efficiency has been hampered by the unavailability of an ideal cell type. The cell type currently used for various genetic manipulations is fetal fibroblasts. These cells have very limited life span in culture, and efficiency of gene targeting is very low. In this study, we developed a simple but novel strategy to derive cell lines from adult porcine liver and adipose tissues with long life span. Small colonies with few cells became visible as early as 2 to 3 days on collagen-coated plates, and a full-grown colony took 10 to 14 days to form. These cells maintained a steady growth up to 80 population doublings with normal karyotype. Transfection of these cells with a plasmid containing a neomycin resistance gene and selected under G418 yielded clones with stable genetic modifications and extended expression of the transgene. Further, these cells were used as nuclear donors to produce somatic cell nuclear transfer (SCNT) embryos. The average fusion rates were 86.8, 80.5, and 90.4% for liver-derived cell lines (LDCs), fat-derived cell lines (FDCs), and fetal fibroblasts (FFs), respectively. We achieved a pregnancy rate of 50% with both LDCs and FDCs at day 30 and the efficiencies of generating fetuses from cloned embryos were 3.5, 2.1, and 4.0% for LDCs, FDCs and FFs, respectively.